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Why GAO Did This Study 
Direct broadcast satellite (DBS) 
television service has grown to 
become the principal competitor 
to cable television systems. In 
October 2001, the two primary 
DBS companies, Echostar and 
DirecTV, proposed a merger plan 
that is pending before the 
Department of Justice and that 
the Federal Communications 
Commission (FCC) recently 
announced that it had declmed to 
approve. GAO was asked to 
examine several issues related to 
compebtion m providing 
subscription video services, 
including the competitive impact 
of the availability of cable 
modem Internet access, and the 
effects on cable prices and DBS 
penetration rates of DBS' offering 
local broadcast channels. GAO 
also examined the technical 
capabihty of the indindual DBS 
companies to expand local 
channel services into more 
television markets. This report 
offers no opinion on the merits of 
the proposed merger. 

What GAO Found 
DBS and cable companies compete for subscnbers to their video 
services and to their Internet access services, although to date, cable 
modem semce is the most popular method of broadband home Internet 
xcess. On the basis of a random survey of 3,000 individuals, it appears 
that the avadability of Internet access services is important for some 
consumers-although not the majonty of consumers-when they are 
considering vanous video service providers. 

In 1999, DBS companies began to offer local broadcast channels in select 
telexmion markets across the country. According to results from GAOs 
econometric model, the provision of local broadcast channels by DBS 
companies is associated with significantly higher DBS penetration rates, 
although GAO found no evidence that DBS provision of local channels 
influences cable pnces. In general, GAOs model results suggest that 
DBS LS able to compete more effectively for subscribers with cable in 
areas where DBS subscribers can receive local broadcast channels. 

The two DBS companies have stated that if they merge, they will, as a 
combined entity, have suflicient satellite capacity to provide local 
broadcast programming in all 210 television markets and to introduce 
new services. GAOs technical expert's review of various documents 
related to the two DBS companies' satellite capacity indicates that- 
given current technologies and deployed assets-neither company would 
individually be able to offer all of the local channels in all markets. 
However, the decision of whether to introduce more local channels LS, in 
the long term, a business decision. Whether the benefits would outweigh 
the costs for the indiwdual companies to eventually offer local channels 
in all 210 television markets is not clear. 

Both FCC and the Department of Justice declined to provide comments 
on the substance of this report because of the merger proceedings. 

The full wport, mcludw GAO's objechves, scope, methodology, and analysis IS adable  at www gao gov/c~-bm/ggetrpt7GAO~3-130 For adduonal 
mformahon about the report, contact Peter Guerrero (202-512-2834) 
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Washington, D.C. 20548 

October 15,2002 

The Honorable Herb Kohl 
Chairman 
The Honorable Mike DeWme 
Ranking Minonty Member 
Subcommittee on Antitrust, Competition, and 

Committee on the Judiciary 
United States Senate 

Since its introduction in 1994, direct broadcast satellite (DBS) service has 
grown dramatically as a means of delivering television programs to US.  
households and is now the principal competitor to cable companies for 
subscnption video services. Subscribers to DBS services use small 
reception dishes to receive signals beamed down from satellites in orbit 
over the equator. As of June 2002, more than 18 million households were 
served by DBS. The ability of DBS companies to compete against cable was 
bolstered when DBS companies gained the legal right to provide local 
broadcast channels-that is, to offer the signals of local over-the-ar 
broadcast stations (such as affiliates of ABC or NBC)-via satellite to their 
customers.’ In addition to wdeo services, DBS and cable also compete for 
subscribers to their broadband (i.e , high speed) Internet access semces, 
which is sometimes sold as a package with video services. There are 
currently two primary DBS providers in the United States: Hughes 
Electronics’ DirecTV and Echostar’s DISH Network. In October 2001, 
DirecTV and EchoStar proposed a merger plan that is now pending before 
the US. Department of Justice (Justice). On October 10,2002, the Federal 
Communications Commission (FCC) announced that it declined to approve 
the merger because FCC found that the transaction would not serve the 
public interest, convenience, and necessity. FCC provided for a full 
evidentiary hearing before an Administrative Law Judge. 

As agreed with the Subcommittee, this report provides information on (1) 
whether the availability of cable modem Internet access service appears to 
be affectmg the competitiveness of DBS compames in the provision of 
video services, (2) whether cable prices and DBS penetration rates appear 

Business and Consumer Rights 

'This 1s often referred to as the promsion of “local-mtdocal” because the s~gnak  of 
broadcasters rnthm a specific telexwon market must he transmitted up to the satelbte for 
transmsion hack down mto that same telewlon market 
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to be affected in areas where the DBS companies offer local broadcast 
channels, and (3) whether the two mdividual DBS companies are 
technologically capable of expandmg local broadcast channel services into 
all 210 television markets in the United States. 

To address these questions, we developed a telephone survey, projectable 
to the US. population, to explore consumers' reasons for selecting video 
semces We also updated a prior GAO econometric model to examine 
whether the avdability of local channels from a DBS company, as well as 
other factors, influenced the level of cable prices and DBS penetration 
rates (measured as the ratio of DBS subscribers to housing mts)? Finally, 
a GAO senior technologist analyzed technical information provided by 
DirecTV and EchoStar and other interested parties on the capacity of the 
DBS systems. A more detailed discussion of our scope and methodology is 
provided in appendix I. The consumer survey questions and responses are 
contained in appendix II. A complete discussion of the econometric model 
development, including data sources, a table of descriptive statistics for all 
variables, estimation design, model results, and alternative specifications, 
is contained in appendix III. We conducted our review from February 2002 
through September 2002 in accordance with generally accepted 
government auditing standards. 

Our objectives did not include an assessment of the proposed merger of 
DirecTV and EchoStar and, therefore, this report offers no oplnion on the 
merits of the proposed merger. 

Responses to our consumer survey suggest that the availability of Internet 
access services is important for some consumers-although not the 
majority of consumers-when they are considering various video service 
providers. In particular, just over half of the respondents to our survey said 
that when thinking about purchasing television programming service, the 
avalability of cable modem Internet service would not make them more 
likely to consider cable video service over DBS video service. However, 
almost one-third of respondents said that when thinking about purchasing 
television programming service, the avdabdity of cable modem Internet 
service would make them "moderately more likely" or "much more hkely" 
to consider cable over DBS, and these respondents were more likely to 

Results in Brief 

?3ee U S General Accountmg Office, Telecommunzcations TheEflecf of Competitaon h m  
SateUzte Promdm on Cable Rates, GAO/RCED-M-lffl (Wastungton, D C July 18,2000) 
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have a hgher household income and to be younger than respondents not 
intluenced by the availability of cable modem service. Most respondents 
(88 percent) said they had never considered satellite Internet service. 

According to results from our econometric model, the provision of local 
broadcast channels by DBS companies is associated with significantly 
higher DBS penetration rates, although we found no evidence that DBS 
provision of local channels influences cable prices. Specifically, our model 
results indicate that in areas where DBS subscribers can receive local 
broadcast channels from both DBS companies, the DBS penetration rate is 
approximately 32 percent higher than in areas where subscribers cannot 
receive local broadcast channels ma satellite. Thus, it appears that DBS is 
able to compete more effectively for subscribers with cable in areas where 
the DBS companies offer local channels than in areas where the DBS 
companies do not offer local channels, although this competihveness had 
not led to lower cable prices by 2001. 

On the basis of our expert’s review of current DBS technologies and 
deployed assets, it appears that neither company, at this time, would be 
able mdividually to offer all of the local broadcast channels in all 210 
television markets while simultaneously maintaining a competitive national 
subscription television service. Over tune, however, each company could 
make a business decision to introduce local channels in more markets than 
they currently plan to serve by deploying additional assets and new 
technologies Whether the business case-the costs of deploying admtional 
assets versus the benefits of gaining additional subscribers-would justify 
the individual companies’ introduction of local channels in dl 210 
television markets is not clear. Additionally, the ongoing transition of all 
broadcast television stations from analog to digital television technologies 
allows broadcasters to provide high definition television signals, which 
require more satellite capacity to transmit than traditional analog signals. 
At this time, the DBS companies’ business decisions about local digital 
broadcast carnage at the completion of the DTV transition is also unclear. 

We provided a draft of this report to FCC and Justice for their review and 
comment. FCC staff provided minor technical comments that were 
incorporated as appropriate. Both FCC and Justice deched  to comment 
on the substance of our report due to the merger proceedings. Letters from 
FCC and Justice are included in appendixes IV and V, respectively. 
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Background Accordmg to FCC, as of June 2001, just over 86 percent of television 
households purchased a subscription television service, as opposed to 
relying solely on free, over-the-air broadcast television. Of these 
subscription households, 78 percent received their service from a 
franchsed cable operator whde 18 percent received their service from a 
DBS company? DBS historically has been popular in rural areas where 
cable service is unavailable to many households. Until a few years ago, 
there was a significant difference between the programming packages of 
cable and DBS: cable systems could offer the local broadcast channels, 
while DBS companies generally could not because of technologml 
limitat~ons and legal constraints. In 1999, following advances in satellite 
technologies, Congress enacted the Satellite Home Viewer Improvement 
Act4 to, among other things, allow DBS companies to offer local broadcast 
channels via satellite. Today, EchoStar and DirecTV, the two primary 
providers of DBS services, each offer local broadcast channels to their 
subscribers in about 45 of the 210 television markets in the United States.‘ 

DBS and cable also compete for subscribers to thew broadband Internet 
access services? Many cable companies have recently upgraded thew 
cable systems and now offer a selection of digital services, including cable 
modem Internet access. Cable modem service is generally considered one 
of the fastest methods for home Internet access and is currently the most 
popular broadband service. DirecTV offers a two-way satellite Internet 
access service called DirecWay.’ Few consumers subscribe to the current 
satellite Internet service, although future satellite Internet access 

%e remauung 4 percent of subscriphon television households obtamed semce through 
other means, such as terresinal wueless systems, satelhte master antenna telewion 
systems (usually used rn apartment bluldmgs or other mulhple-dwehg uruts), open mdeo 
systems, and large “Chand” home satebte dishes 

‘PL 106-113,113 Stat 1501,1501A-526to 1501A545 (Nov. 29,1999) 

[The market for a broadcast stahon 1s laown as its designated market area @MA) 
Accordmg to Nielsen Media Research, DMAs are used to identrfy telewion stahom whose 
broadcast signals reach a specific area and attract the most viewers Nonoverbping DMAs 
cover the enhre conhguous Umted States, Hawau, and parts of Alaska 

6 D ~ ~ t a l  subscnber h e ,  or DSL, broadband Internet access and terrestrial m l e s s  Internet 
access are also a d a b l e  m some areas 

7EchoStar premously offered an Internet access semce called StarBand. 
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technologies are expected to be faster and more competitive with cable 
modems.' 

Each DBS company is inherently limited in the number of programming 
channels and other services it can provide by the technical capacity 
constraints of its satellite fleet. Each satellite contains a certain number of 
transponders, or relay equipment, and each transponder can transmit a 
lunited amount of information (Le., video, audio, and data).g DBS 
companies have increased the capacity of their satellites through various 
technologies, such as digital compression and frequency reuse. 
Compression technologies conserve capacity by reducing the number of 
bits required to send digital information. For example, when transmitting 
video programming, compression elirmnates the transmission of identical 
bits from frame to frame. Frequency reuse allows different programming to 
be transmitted over the same frequencies in different geographic areas. 
This is accomplished through the use of "spot beam" satellites that, rather 
than transmithng a signal nationwide, transmit to specific cities or other 
smaller geographic regions. As long as spot beams using the same 
frequency are at least a certain distance apart, interference among signals 
is avoided. Both digtal compression and frequency reuse technologies 
have steadily improved since the launch of DBS in 1994 Satellite 
companies are also constrained by the number of orbital slots available for 
DBS services. Currently, DirecTV and EchoStar have the rights to all of the 
allocated frequencies at the three ful-CONUS ( ie ,  the satellite footprint 
covers the entire contiguous United States) DBS orbital slots. 

In October 2001, the two DBS companies signed an agreement wherein 
EchoStar would merge with DirecTV. One of the main arguments the 
compames put forth in support of the merger is that it would enable them 
to offer local broadcast channels to subscribers in all 210 television 
markets, somethmg the companies say they cannot do independently. The 
cornparues have stated that their mam competitor is cable-not each 
other-and that the ability to cany a.U local broadcast channels will make 
DBS a stronger compehtor to cable systems. Opponents of the merger have 
stated that the companies could mdividually offer many more, if not d, 
local broadcast channels if they chose to do so and that the merger would 

'Several cornparues are currently planrung to mtroduce &-hand satekte systems for 
broadband Internet access semces for use by both consumers and busmesses 

'A -ponder WIII receive a signal, amphfy it, change its frequency, and send it back to 
earth Indmdual DBS transponders typically have a handmdth capacl@ of 24 MHz. 
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create a monopoly in DBS service prowion, which is of particular concern 
to rural consumers who do not have access to a cable system. The 
proposed merger is under review by Justice FCC recently announced that 
it had declined to approve the proposed merger, although DrectTV and 
EchoStar have 30 days to file an amended application and to f ie  a petition 
to delay the heanng. Congress has held several hearings on the matter. 

For the Majoriw of 
Consumers, Internet 
Access Technologies 
Do Not Appear to Play 
a Major Role in Their 
Consideration of Video 
Service Providers 

In our random telephone survey of consumers, we asked all of our survey 
respondents if, when thinking about purchasing television programming, 
the availability of cable modem Internet service would make them more 
likely to choose cable video service over satellite video service (see fig. 1). 
Fifty-one percent of those responding said "not more hkely" while 16 
percent said "much more likely." We also asked a l l  of our survey 
respondents (excluding those few with satellite Internet access) if they had 
considered purchasing Internet service through a satellite provider; 88 
percent said they had not. 

Figure 1: Extent to Which Respondents Said That Cable Modem Internet Access 
Would Make Them More Likely to Choose Cable Service over Satellite Service 

7 Not more likely 

Slightly more likely 

Moderately more likely 

Much more likely 

6% 
Don't know 

Source GAO consumer survey (May - June, 2002) 
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As shown in figure 1, almost one-third of respondents said that the 
availability of cable modem service was “moderately more likely” or “much 
more likely” to make them choose cable over satellite service. We also 
found the following: 

Respondents with higher household incomes were more likely to say 
that the availability of cable modem Internet access would influence 
them decision to buy cable video service. 

Respondents who were younger (from 18 to 34 years old) were more 
likely than older respondents to say that the availability of cable modem 
Internet access would influence their decision to buy cable video 
semce. 

In addition to asking all respondents about the impact of Internet access on 
their video service decisions, we asked respondents who had begun 
purchasmg or considered purchasing either cable or DBS service within the 
past 2 years to rate various reasons why they considered or purchased 
these services (see fig. 2).” Of those who began purchasing or considered 
purchasmg cable, 61 percent said the availability of cable modem service 
was “not a reason” m their consideration or purchase of cable video 
programming services, although approximately one-fifth said cable modem 
service was a “major reason” for considering cable. The responses from 
those who had begun purchasing or considered purchasing DBS within the 
past 2 years were similar: 64 percent said satellite Internet access service 
was not a reason for consideration of DBS video services while 12 percent 
said it was a major reason 

Other factors appeared to be important in consumers’ consideration of 
mdeo providers. Fifty-seven percent of cable respondents and 61 percent of 
DBS respondents said that a major reason for selecting or considering a 
mdeo services provider was because they wanted more channels than they 
were receiving. Those who recently selected or considered cable also rated 
hghly the abdity to get local broadcast channels from the cable company 
and a better signal quality. Those who recently selected or considered DBS 
often reported that they considered satelhte service because they believed 

“Respondents were asked to rate a series of posslble reasons as either a ‘mqor reason,” a 
“ m o r  reason,” or “not a reason” m why they considered or selected either a cable or DBS 
promder See appendur II for the detaded queshons and responses. 
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DBS was cheaper than cable and because DBS offered special mtes or 
promotions. 

Figure 2: Reported "Major Reasons" for Selecting or Considering Cable or DES Video Services 
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"'Addition of lwal channels"was not asked of respondents who had selected or considered cable In 
the last 2 years 

"Wanted local and cable from the same provider was not asked of respondents who had selected or 
considered DBS In the last 2 years 

Source GAO consumer survey (May - June, 2002) 

Page 8 GAO-03.130 Telecommunications 



DBS Provision of Local 
Broadcast 
Associated with Higher 
DBS penetration Rates, 
but Not with Lower 
Cable Prices 

According to our econometric model, the provision of local broadcast 
channels by DBS companies is associated with significantly higher DBS 
penetration rates. Specifically, our model results indicate that in cable 
franchise areas where consumers can receive local channels from both 
DBS provlders, the DBS penetration rate is approximately 32 percent 
higher than in areas where consumers cannot receive local channels via 
satellite. Thus, in areas where the DBS companies offer local channels, it 
appears that DBS is more effectively able to compete for subscribers. 

In addition to using an econometric model to study the competitive impact 
of DBS provision of local channels, we also examined the growth in the 
number of DBS subscribers between 1998 and 2001. This analysis was 
based on the percentage change in the number of DBS subscribers in 
almost all zip codes throughout the country. We found that in areas where 
both DBS companies introduced local broadcast channels, DBS 
subscribership grew by approximately 210 percent over this t i e  period, 
wlule in areas where local channels were not available, it grew by 174 
percent rn the same time frame. 

Our model results do not indicate that the provision of local broadcast 
channels by DBS companies is associated with lower cable prices." In 
contrast, the presence of a second cable franchise (known as an 
overbuilder) does appear to constrain cable prices. In franchise areas wth  
a second cable provider, cable prices are approximately 17 percent lower 
than in comparable areas without a second cable provider." 

"In some areas, cable compames have begun offermg promotions to enhce current DBS 
subscnben to sultch to cable. For example, DBS subscnbers in one area who tum rn theu 
satehte equpment to the cable company receive free cable installahon and an 
approxlmately $25 per month reduction rn theu cable price for 1 year Although these 
promohons can be thought of as a form of pnce discountmg by cable operators, we do not 
h o w  the extent to whch such programs were 111 place durmg the m e  of our study 

"Ths was a larger effect than that found by FCC m its 2002 Report on Cable Industry Pnces 
(FCC 02-107) U m g  an econometric model, FCC found that cable pnces were about 7 
percent lower m franchise areas when there was an overbudder One possible explanahon 
for the ddference m results 1s that we conducted further analysis of the compehtive status 
of francluses that were reported by FCC to have an overbuilder We found several mstances 
where overbluldmg may not have exrsted although FCC reported the presence of an 
overbudder, and we found a few cases where overbudders appeared to exist although FCC 
had not reported them We a4Tusted our measurement of overbulder status accordmgly 
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Finally, we found that the provision of local broadcast channels by DBS 
companies is associated with nonprice competition. In areas where both 
DBS comparues provide local channels, our model results indicate that 
cable companies offer subscribers approximately 6 percent more channels. 
This result indicates that cable companies are responding to DBS provision 
of local channels by improving their quality, as reflected by the greater 
number of channels. In our July 2000 report, we aka found that cable 
companies responded to DBS competition by mcreasing the number of 
channels. 

Technical 
Considerations and 
Business Decisions 
Can Influence DBS 
Companies' Expansion 
of Local Broadcast 
Services 

In 1999, the Satellite Home Viewer Improvement Act provided DBS 
companies with the legal right to provide local broadcast station 
~rogramming.'~ To date, DirecTV and EchoStar have each introduced local 
broadcast service in about 45 markets, although DirecTV plans to offer 
local channels in about 70 markets and EchoStar plans to offer local 
channels in about 50 markets. However, providing local channels uses a 
satellite's transmission capacity-a limited resource on each satellite. 
Thus, there is an important trade-off that DBS companies face in deciding 
how many markets to target for local service. As DBS companies roll out 
local channels in more markets, satellite capacity that could otherwise 
have been used to provide services to all subscribers (such as national 
cable networks or interactive services) would be used to offer local 
channels to select groups of subscribers. 

The two DBS companies have stated that one of the reasons they want to 
merge is to engender economes m the provision of local broadcast 
channels. In particular, the companies have stated that if they merge, they 
will, as a combined entity, have sufficient capacity to provide local 
broadcast programming in all 210 television markets and add new services, 
while continuing to provide their current number of cable programnung 

"DBS compames have a requuement somewhat analogous to cable's must-cany 
requuement The Satellite Home newer Improvement Act allows DBS compames to prowde 
local broadcast signals but requires in most c~cumstances that fthey do so, they must 
provlde subscnbeffi mtb all of the local broadcast signals m that market, mcludmg stahons 
affiliated mth smaller networks and mdependent and public stations. 



channels." Several opponents of the merger contend that each of the DBS 
conipanies on its own has sufficient capacity to expand the provision of 
local broadcast channels into even more, if not all, television markets. 

Key assumptions about the technical capabilities of the DBS companies' 
satellite fleets varied among those with whom we spoke. Opponents of the 
merger made assumptions about key technical factors--such as frequency 
reuse capability and advances in digital compression technologies-that 
were optinustic. The DBS companies held more conservative views about 
the technical capabilities of their fleets today and considered some 
possible enhancements to be based on technologies that are not currently 
available to them nor proven in terms of quality. We found that some of the 
assumptions of the merger opponents focused on potential capabilities that 
could not be readily incorporated into satellites already deployed and that 
would involve substantial replacement of consumers' DBS equipment" 

Our examination of various documents related to the two DBS companies' 
satellite capacity indicates that-given current technologies and deployed 
assets-neither company would individually be able to offer all of the local 
broadcast channels in all 210 television markets while simultaneously 
maintainmg a competitive national subscription television service. Were 
either company to offer local channels in all 210 markets today, it would 
have to use much more of its current capacity for local channels, thus 
reducmg its abllity to offer the large numbers of national cable networks, 
pay-per-view channels, and other services that each company currently 
provides.'6 This would compromise the competitiveness of a DBS company 
with cable. 

In the long term, however, with the launch of additional satellites and the 
deployment of or transition to new technologies, both DBS comparues 
could choose to provide local channels in more television markets than 
they currently plan to serve. Of course, these decisions would involve 

GAO-03-130 Teleeommunieations Page 11 



weighing the cost of such satellites or new technologies against the number 
of projected additional subscribers and other benefits that increased local 
broadcast offerings would bring to DBS.'' That is, the decision of whether 
to introduce more local channels is essentially a business decision. 
Whether the benefits would outweigh the costs for the individual 
companies to roll out local channels in a 2 1 0  television markets is not 
clear. 

Finally, it is also not clear how the transition of all local broadcast stations 
from analog to digital television (DTV) technologies will affect the offering 
of local broadcast channels by DBS companies." The broadcast DTV 
transition is under way and will eventually culminate in the discontinuation 
of all analog broadcast signals. The DTV transition allows broadcast 
stafions to provide high delinition (HD) television signals-that is, a 
sharper television picture with roughly twice the lines of resolution of 
traditional analog pictures. However, even with digital compression 
technologies, the transmission of HD signals takes up far more satellite 
capacity than the transmission of traditional analog signals. If many of the 
roughly 1,600 broadcast stations across the country provide HD signals at 
the end of the digital transition (when the analog signals have been 
discontinued), it will take considerably more satellite capacity to provide 
the signals of the digital stations than it currently takes to provide the 
signals of the analog stations. However, the DTV transition may take 
several years, during which time advances in satellite technologies might 
mitigate this need for increased capacity. Nonetheless, at this time, the DBS 
companies' business decisions about local digital broadcast carriage at the 
completion of the DTV transifion is unclear. 

We provided a draft of this report to FCC and Justice for their review and 
comment. FCC staff provided minor technical comments that were 
incorporated as appropriate. Both FCC and Jusfice deched to comment 

Agency Comments 

"Our model results mdicate that there are benefits such as mcreased penehahnn rates m 
areas where local channels are offered Echostar and DirecTV have noted other reasons 
that the cornparues desre to serve all 210 markets, such as the ahhty to market theu 
semrcmcludmg local channebnahonally. 

"For more informahon on the DTV transihon, see U S General Accnunmg Office, 
Telecummunzcatzons Many Broadcasters Will Nut Meet May 2002 Digatal Televisaon 
Deadzne, GAO42-466 (Waslungton, D C Apr 23,2002) We expect to release a second 
report on the DTV transihon m November 2002 
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on the substance of our report due to the merger proceedings. Letters from 
FCC and Justice are included in appendixes Nand  V, respechvely. 

As agreed w t h  your offices, unless you publicly release its contents earlier, 
we plan no further distribution of this report untd 30 days after the date of 
this letter. At that time, we wdl provide copies to interested congressional 
commttees; the Assistant Attorney General, Antitrust Division, 
Department of Justice; the Chairman, FCC; and other interested parties. We 
wiU also make copies available to others upon request. In addition, this 
report will be available at no charge on the GAO Web site at 
http.//www.gao.gov. If you have any questions about this report, please 
contact me at (202) 512-2834 or guerrerop@gao.gov. Key contacts and 
mqor contnbutors to this report are listed in appendix VI. 

Peter Guerrero 
Director, Physical Infrastructure Issues 
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